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いる17）．質問紙法は主観的に，MC や MR は客観的
に対象者の MI 能力を捉えている．さらに，MC は





















































































































面の RT を測定値として解析に用いた（MR‐ 足








































































   
   
     
VMIQ2   
   
   
   
   
   
MR msec   
 msec   
 msec   
 msec   
MC sec   





























































* p <  
     
    
VMIQ2     
      
      
      
      
      
MR      
      
      
      
MC      
      
 
     
     




































たと推察する．また，van der Meulen et al.39）は，


















































よって，MP を行う際には対象者のもつ MI 能力を
できる限り多角的・多面的に捉え，各種評価法によっ
て得られる結果の特性を十分に理解した上で，残存






1） Jeannerod M：The representing brain: Neural correlates of motor intention and imagery. Behavioral and Brain 
Sciences，17（2），187-202，1994．
2） Guillot A, Collet C, Nguyen VA, Malouin F, Richards CL and Doyon J：Brain activity during visual versus 
kinesthetic imagery: An fMRI Study. Human Brain Mapping，30（7），2157-2172，2009．
3） Schuster C, Hilfiker R, Amft O, Scheidhauer A, Andrews B, Butler J, Kischka U and Ettlin T：Best practice for 
motor imagery: A systematic literature review on motor imagery training elements in five different disciplines. 
BMC Medicine，9，75，2011，https://doi.org/10.1186/1741-7015-9-75.
4） Barclay RE, Stevenson TJ, Poluha W, Semenko B and Schubert J：Mental practice for treating upper extremity 
deficits in individuals with hemiparesis after stroke. Cochrane Database of Systematic Reviews，2011（5），
CD005950，2011，https://doi.org/10.1002/ 14651858.CD005950.pub4.
5） Malouin F and Richards CL：Mental practice for relearning locomotor skills. Physical Therapy，90（2），240-
251，2010．
6） Ietswaart M, Johnston M, Dijkerman HC, Joice A, Scott CL, MacWalter RS and Hamilton SJ：Mental practice 
with motor imagery in stroke recovery: Randomized controlled trial of efficacy. Brain，134，1373-1386，2011．
7） Braun SM, Beurskens AJ, Kleynen M, Oudelaar B, Schols JM and Wade DT：A multicenter randomized 
controlled trial to compare subacute‘treatment as usual’with and without mental practice among persons with 
stroke in Dutch nursing homes. Journal of the American Medical Directors Association，13（1），85.e1-85.e7，
2012，https://doi.org/10.1016/j.jamda.2010.07.009.
8） González MA, Alfredo C and Pérez MJ：Mental imagery and creative thinking. The Journal of Psychology，
131，357-364，1997．




11） Ruffino C, Papaxanthis C and Lebon F：The influence of imagery capacity in motor performance improvement. 
Experimental Brain Research，235（10），3049-3057，2017．
12） Johnson SH, Sprehn G and Saykin AJ：Intact motor imagery in chronic upper limb hemiplegics: Evidence for 
activity-independent action representations. Journal of Cognitive Neuroscience，14（6），841-852，2002．
13）門馬博：属性の異なる運動イメージ能力評価法の相互関係性に関する検討．理学療法科学，29（1），45-49，2014．
14） Collet C, Guillot A, Lebon F, MacIntyre T and Moran A：Measuring motor imagery using psychometric, 
behavioral, and psychophysiological tools. Exercise and Sport Science Reviews，39（2），85-92，2011．
15） 北地雄，原島宏明，宮野佐年：脳卒中片麻痺者における歩行の運動イメージと歩行能力および歩行自立度との関連．
理学療法科学，29（1），25-31，2014．
16） Marchesotti S, Bassolino M, Serino A, Bleuler H and Blanke O：Quantifying the role of motor imagery in brain-
machine interfaces. Scientific Reports，6，24076，2016，https://www.nature.com/articles/srep24076.
17） Liepert J, Büsching I, Sehle A and Schoenfeld MA：Mental chronometry and mental rotation abilities in stroke 
patients with different degrees of sensory deficit. Restorative Neurology and Neuroscience，34（6），907-914，
2016．
18） ter Horst AC, van Lier R and Steenbergen B：Mental rotation task of hands: Differential influence number of 
rotational axes. Experimental Brain Research，203（2），347-354，2010．
19） Brady N, Maguinness C and Ní Choisdealbha A：My hand or yours markedly different sensitivity to 
egocentric and allocentric views in the hand laterality task. PloS One，6（8），e23316，2011，https://doi.
org/10.1371/journal.pone.0023316.
20） Cunha RG, da Silva PJ, dos Santos Couto Paz CC, da Silva Ferreira AC and Tierra Criollo CJ：Influence of 
functional task-oriented mental practice on the gait of transtibial amputees: A randomized, clinical trial. Journal 
of NeuroEngineering and Rehabilitation，14，28，2017．
511各種運動イメージ評価法の探索的因子分析
21） Dickstein R, Dunsky A and Marcovitz E：Motor imagery for gait rehabilitation in post-stroke hemiparesis. 
Physical Therapy，84（12），1167-1177，2004．
22） Malouin F, Richards CL, Durand A and Doyon J：Clinical assessment of motor imagery after stroke. 
Neurorehabilitation and Neural Repair，22，330-340，2008．
23） Malouin F, Richards CL, Durand A and Doyon J：Reliability of mental chronometry for assessing motor imagery 
ability after stroke. Archives of Phsical Medicine and Rehabilitation，89（2），311-319，2008．
24） Roberts R, Callow N, Hardy L, Markland D and Bringer J：Movement imagery ability: development and 
assessment of a revised version of the vividness of movement imagery questionnaire. Journal of Sport and 
Exercise Psychology，30，200-221，2008．
25） Papaxanthis C, Pozzo T, Skoura X and Schieppati M：Does order and timing in performance of imagined and 








30） Nico D, Daprati E, Rigal F, Parsons L and Sirigu A：Left and right hand recognition in upper limb amputees. 
Brain，127，120-132，2004．
31） Fiorio M, Tinazzi M, Ionta S, Fiaschi A, Moretto G, Edwards MJ, Bhatia KP and Aglioti SM：Mental rotation of 
body parts and non-corporeal objects in patients with idiopathic cervical dystonia. Neuropsychologia，45（10），
2346-2354，2007．
32） Schmid AB and Coppieters MW：Left/right judgment of body parts is selectively impaired in patients with 
unilateral carpal tunnel syndrome. The Clinical Journal of Pain，28（7），615-622，2012．
33） Edwards LM, Causby RS, Stewart H and Stantonet TR：Differential influence of habitual third-person vision of 





36） Sakurai R, Fujiwara Y, Ishihara M, Higuchi T, Uchida H and Imanaka K：Age-related self-overestimation 
of step-over ability in healthy older adults and its relationship to fall risk. BMC Geriatrics，13，44，2013，
https://doi.org/10.1186/1471-2318-13-44.
37） Kawasaki T, Mikami K, Kamo T, Aoki R, Ishiguro R, Nakamura H, Tozawa R, Asada N, Hiiragi Y, ...Katsuki 
K：Motor planning error in Parkinson’s disease and its clinical correlates. PloS One，13（8），e0202228，2018，
https://doi.org/10.1371/journal.pone.0202228.
38） Kobelt M, Wirth B and Schuster-Amft C：Muscle activation during grasping with and without motor imagery 
in healthy volunteers and patients after stroke or with Parkinson’s disease. Frontiers in Psychology，9，00597，
2018．
39） van der Meulen M, Allali G, Rieger SW, Assal F and Vuilleumier P：The influence of individual　motor imagery 
ability on cerebral recruitment during gait imagery. Human Brain Mapping，35，455-470，2014．
40） Mochizuki H, Takeda K, Sato Y, Nagashima I, Harada Y and Shimoda N：Response time differences 
between men and women during hand mental rotation. PloS One，14（7），e0220414，2019，https://doi.
org/10.1371/journal.pone.0220414.
41） Ionta S, Fourkas AD, Fiorio M and Aglioti SM：The influence of hands posture on mental rotation of hands and 
feet. Experimental Brain Research，183，1-7，2007．
42） Nakano H, Murata S, Shiraiwa K and Nonaka K：Increased time difference between imagined and physical 
walking in older adults at a high risk of falling. Brain Sciences，10（6），332，2020．
 （令和2年12月11日受理）
512 紙上真徳・伊藤智崇・小池康弘・松本昌樹・木村大輔・椿原彰夫
The Relationship among Evaluation Methods
for Motor Imagery Ability of Walking
Masanori KAMIUE, Tomotaka ITO, Yasuhiro KOIKE, Masaki MATSUMOTO,
Daisuke KIMURA and Akio TSUBAHARA
（Accepted Dec. 11，2020）
Keywords : motor imagery ability，questionnaire，mental chronometry，mental rotation，common factor
Abstract
　This study aimed to clarify the similarities and differences among the three evaluation methods for motor imagery 
ability of gait. Fifty-nine young healthy volunteers were assessed using three evaluation methods. First, Vividness 
of Movement Imagery Questionnaire-2 was used to evaluate their subjective motor imagery ability. The total score 
for each recall method, i.e., external visual, internal visual, and kinesthetic, and the score of the item “walking” in 
the questionnaire were used for latter analyses. Next, temporal motor imagery ability was evaluated using mental 
chronometry. The exercise task was a 10-meter walk, and the actual and the imagery walks were performed twice. 
The measured values were the averaged time difference between the actual and the imagery walking time. Finally, 
spatial motor imagery ability was evaluated using mental rotation. Subjects were presented with images of the 
foot, which was viewed from the dorsum, planta, great toe side, and little toe side. The reaction time to determine 
the image’s laterality was also measured. To examine the common factors among the three evaluation methods, 
an exploratory factor analysis using the Bayesian estimation method was conducted. All extracted three factors 
contained items within the same evaluation methods, and no common factors were found. Thus, it is considered that 
each evaluation method is heterogeneous.
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